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PROBLEM TO BE SOLVED: To provide an image forming method by which image density is not changed 
and line reproducibility is not lowered even in the case of performing continuous printing for many sheets. 
SOLUTION: This image forming method includes an electrifying stage for electrifying a latent image carrier 1 
by bringing a contact electrifying means into contact with the carrier 1 , a latent image forming stage for 
forming an electrostatic latent image on the electrified carrier 1, and a developing stage for forming a toner 
image by carrying two-component type developer having toner 19a and magnetic carrier 19b and developing 
the electrostatic latent image with the toner of the two-component type developer. In the method, the volume 
resistance value (A) of the surface layer of the latent image carrier is 108 to 1014 &Omega .cm, the toner 
incorporates binding resin and carbon black, the weight average particle of the toner is 3 to 10 &mu m, and 
the average primary particle diameter of the carbon black is 13 to 60 m&mu . Assuming that the number of 
particles of a flocculated lump having <10 primary particles in a dispersed state in the toner is (a) and the 
number of particles of the flocculated lump having >=10 primary particles is (b), a<=b is satisfied. 
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8 0 5. 8 0 6, 8 0 7Z&i£Lmmtfvz.i-i/yfflm 
[0132] 

( M w ) atflRT«WH s * ( M n ) SrflCffi-T 5 . 
[0133] 3)s56HJfcfflv^it5*ma5Wfc LTti. # 
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[0 134] 4M(c#*L<J8V*6*i*im£fltft7' 
Lfc V*'* y h k . >y hcOfifcfifc: «fc 

•efta. 

[oi35] iM&wmmm&nnm&mmte^ 

4 5;um, J;0*f^L<(il 0~4 5Atm. 
L<{42 0~4 Ojum^J^. 

[0136] mmmmmiL^mm.spmmtf 5umx 
[0137] ^Bjfcfflv^^iflwastfwfwwsfSffl 

t4, 1 07— 1 0"Q • cm, nt L<i±l 07—1 0 9 
£fta • cm"C**ii:!6*AV\ 
[0138] ^gPWOf*^ffiSl<a* s 1 07 Q • cm* 

[ 0 1 3 9 ] § #ttJfl8tt«t?W:. 37tt*iBK 

tarn »7"'j y^J. Bttttafjiftiwa^wsaa?- 

[0140] #S6iU|i3ftfc:#a L<fi£jfl§ii4;& 77-'J 

«Tft i^^mnratti: v * a 
[0141] z<7)Wb&frt>T>u*>um&. sm&6im 

J21T* "CJi "TIBi: #*. htih . T/l^l^)JJt*Ra* 3 
«tta^fflfc^-(=^r4.I!:* s »iL<$r l Js S<o 



It j&cp%- k3r£#ifat;:ft£. 

[0142] ij'vvv yfMcmmm.b lx&. 

SMH&^fcttU #*U<tt0. 0001M0. 5* 
S%, <fc , 9$?2l-<{i0. 001M0. 2&M%tf$k 

[0143]*77iJ >-^JcOX!ia»^'0 . 0 0 0 1* 

v*. # y 7* y y^JOMSM^'O . 5MA%Zm£ h k 

[oi44] -mmza^xte.. m^mz^mmmim 

?(D$kMlZ. # yTO yTftlCDMZXffif&.Ztl&Z k# 

ft*, <ro*& s *-yri;y^]oji^jttT, 

[0145] *5^{cffl^6*i4;frvry >^Jfc LT 
lffiSc£#tfkOT*ft*l.{±\ 4"Dtc*{4, WfcSifcHvSr 

[0146] ^BJ^fctt^^-yruy^JkJi. H- 

[0147] jpykfrsak uxtt, ^k^tf, Ycmm 
*i4o;«v\ ^h^fxa, xh^^a, ro^^. 

[0148] ^7k«k LTJi, -tOWBft+C**^** 
6<HlJUiit««C^=5rS«fig5:#tf tOTft^J: < . 
4"C^ k (nm^mm iza v>T « , *;kfylxxf 

[0 1493 $ ^^^BBcOZjS^^ffJS-Wfig-t* 

mmm * ■* u r t l x mxutt l < m ^ t>ttx v >a ^ 

-igi-7x7^ hc7)*n#7i5-f H^UT^tfflt 

*k, mmLizmvmimtm±iz&tfLztix^&n& 
mmtfLZtixL^d. 

[0150] ^mizm^bti&mmm*^ vrexm 
mmte. io 9 ~io i5 Q'cm,ffii<ino 13 

[01513 m&m** o reyftmmmtf io*a- 
cm^^cn i&m^i&^tzMz, mmmmx-m 

^tyrofl^it^i o i5 q ■ cm^mt^^z 
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[0l52]&oT. ^BJtcfflv^ftS^ffl^ *y 
■ryraTaWff* U*. 

[0 1 5 3] M^JHMBHf^ UraTi: Fe 3 
O 4 c0ffiC AHIWfcftkUT. FeA. A 1 2 0 3 , 
Si0 2 , CaO, SrO, MgO, MnOifcte-Hx 
fe<0a-^ftS:**t-6O3&»»4U^ F e 3 0 4 *i: LT 
It. ^<TOgHM«*re0 . 2~0. 8 (SSJt) X' 

[0154] mSmWIli** VT=JTt LXii. *<DM 

1bim$X*h<r)X\ Zixiik. 7x7^ Ka-'J73T 

O5 0%ft©il 0~4 5junu #F4L<U:1 5—4 0 
[0 1 5 5] UK, *fMBTttffl^-SS-&ffi»l§df * 'J 

wc, a^jfe-c^^yraT^Srjgjs-rs^iBBP 

[0156] ««i'ffc«ffiUi^9>'iR* 77U y^#L * 
? *- h y r y y-y^L T1V S-«7A*77ijy/ 

[0157]»t5/5>'*77!;>'m ***-b3R 
* 77'J &SV*ttffHSiefflff<3+0»feSHr*l. 

[0158] y-7 77 'J y^Ji: LT«U 

£ fc h . { ) -5y7>'^77'Jy^Pl 

b^yy^V, b'-;WhU^ (/3-.X h^v") y5yf 
t *W 4 £ i: ifiX- # 6 . T 5 J fc o 7 y 7 

y y^jt LtfcL r -r s yrutvyh y ^ y-^ 

5V, r-75/7ntVM h^fy-y-'x >\ 
r-7 5 yrotr;yh 'J xhdfSx^^V, N->3 (TS 

N-/3 (7S/xf;l/) -r-7S/7DlfyMf;l/y 
y< h^f ^y-^y-. N-7i-^-r-7i/7DWh 
y* h^isisyyifimfblxZ,. x^^S^toi^ 
77'J y-^'Ji: LXii. r-Z'Ji'K^i^nt 
7kX ^-yyyX h * y- y- 9 v . r-/'JyK^y7a hVy 

h yihJfyy7V. $- (3, 4-X^y-y'y'CJ^ 



* 5*710 b y* h4fy-y-7>-*^f^iX.S». 
[0 159] ^-^^-h^-yT-'jy^Ji: LTti. 0iJ 

4 VrotVyb 'J FT r y-/y / <.V-«f>'X/y*x;yf-^^- 
K 'fV7a^h/i/X (y^;f;i/ta*^7x- 
M ^ h £^tf & £ i: # l> . 

[0160] &mmmik lxh. isw.nRm&'&m* 
mm-hztwx'Zh. 

[oi6i] *%pmzm\^ti&**VTi,zm^x. 

jD7K7i-»RJB^^*L. Jii*iM!¥Rjet:J:0*'fb!fH8JS 

[0162] $<?>IC:, *%B^C*3V.TfflV->-g.3Sfllffl d t-V 

y rii, 50 ( * y/yg ) L < it 2 0- 

50//m. £*)1&&L<lZ20'^45umX"$>&Zk 
tft^ ^fn&cD&l-J&mSWhV -y NcoH3Ktt<7)^T^ 

ffin ( 50%) o«g*ma. 

[0 163] ^®ffldfvyT<y)5 0%©fS^'5 0Mm < J: 

?m&tf&T-r&Mfatz$>2>. mmrn** y rco 5 0% 

[0 1 64 3 $^>l^ *WW=*JV^Ts SiPSr^flMWt 

T<0^tt*SJ4»*L<ttl- 2~~3. 2g/c 

J:0»*U<Jil. 5~2. 8g/cmJ?fti: 

[0165] atffl^t'J T^mSttWS^JiiB^ffl^ 

[0166] *^T'fflt^n431«ffl^^ 'J 

Ttt. lfiiW«'fb& t 2 0— 6 5Am*/kg» hr-fci 

tx#-v y r y -r±t=ft#fc:iiKSffl*M-*fcA 

t, #4L<{42 0~4 5Am2/kgcomit«fttSrW 

■r&zttf. mmmtom&^vVTizji^xj&f&ztiz 
m&y^i/nmiz&if&mmm** y mmmttt. t 
ztfrh. ^fmmco&Mmvfflimminfi.x'. ct 
y»iuv\ 

[oi67] rnt&m* a- y roia«na-fb& { 2 0 Amv 
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[0168] jjaoao , smwb** u r*>5 oM»a 

14 . 3B«sRptttf>j£-Ctt 2 0 TbS 5 0 ju mTfti £ k jfiflff 

tt, aWWWfflWtOBJSS^TV^IMKWfcta 
[0169] -T^^*>. y T<aftg#/jN£ < 

y ^<r>mmmz% o . mmtmrnmrnizm-^mss. 

[0170]$ fcfcl, Iiffl^t'J7lt f S^oeS-fb 2 0 

tix^&&mmz%LLm^fflsit,z$>&. 

[0171] LfrLKWb. *«BBt=tJt^{i, 

we* o . JbE^«jesr5 o%8®»imjasss«*fi 

[0 1 7 2] *ft91lc&tvc s df-vUTi: hi— b£M 

z&ftjkw&m* <r> v -i—mmt vx s 1-1511 
[01733 b-?— aaw i nm%*ffixnwmms&tf 

[0174] ^mifZts^x, — f&tt&msifflZRi^x 

[0175] *«BHCffl^/5>^4?!fiWHfil**<0«BJi 

1 o 13 — 1 0 15 ^ • cmtfcS^i:^^. 
[0176] tBtt^ttttaMiafMX&fttttf 1 0 

so • cm*)H<5o%^t<i. ffia^ffiv^fttc. mm 
mxmwu rxtf&KZtixmm^ztixLt a . 
w&mmsfocr^mcnwmmmw 1 o i5 q • cmj 

[0177] «:«J8-f i: LT 



^&w&?mmz'i7oz.btf$t£L\.\ mmwrnim 

{W&XV-7) 1 1 fcS9teK9Altf>BspH (S-DIB 
SBM) BdlOO-SOO^mtliS^t^+'JTft 
3»fi&jOtV F -y hWKtt^ffl±fcfcV vc&iTC*4 . 1 

0 OjumJ: O^V^k^SiJiO^^Cfc+^^O-^r 
<. MMIIS* i «< : 5r , 5, 80 0jxm*M£&bmms 

F y MPKtttc^ost 0 . EBtttn - -v 'J T&^-T 

[0178] 3c#tt^<7)b°— ?H<7)lttE{2;3 0 0—30 
00V*«ffiL<, JUj&i«i50 0~~10 000Hz, 
Jff4L<{±l 0 0 0-7 0 0 OH zT'£>9. fftW 
zHiXlz£*)WSM1RLXm^&ZbtfX~Z&. icwft 

u t ytttsBifc»», mim^mmsM^m^m 
^b+ftzmmmmiMSktuzK < , jt^mflUR^ 

7 - 'J b - J— S: ftWfcHUR-TS i b tfX*tc^W&tf1b 

£tc, 5 0 OO V Jj@x.S«^cli^/7y^^ 
LX. »(RSaLtU*V\ M«iSTS:ffl<*&3& t * 

[0179] SiSFtcW«Lfc h^-SrWt" SZJS^SKS 

flyw^ttffl-riik-e, ^uixowe (vback) 
i i: * J -c-# . aat««o— *»«*««>4 i b 
wx'Z&tDbtzmxfoZtf&z-gmtiiikxz « . v b a c 

k(i. ^^x^AtctJ:?.*^ OOVHT. i"9#* 

[0 180] nvF^Xhitfik LT<4. +^-H^lRS 
* { ffi§J;3(ci oov— 400Vit»iL<iv^ft 

[0181] JSttmW SOOHzi^ffiV'i:. 7°a-tX 

u -rcM^ fis etc . +»^mena s ^a 

btl-f XT' lOOOOHz^ 
[0182] *fMBW3K«*ft-C»&i bit* 

m^^mm^ndtzMzmmxv-yi i±cow*.7 

v */<vmt F5i.lt ^ISMflS ( 3R«- 7/C) 
L<(43 — 8mmlZ-?&ZbTb&. mm--vTCtf3 
mm J; O^v^+^H^ilUKk F -y MPSttSAJfffc: 

<r»* v* y7WM%WMcmiti:±iibX Ltitz 0 , £ 

X'J-yi 1 i:^OSESlA5:iiSL7 , "v; , ). S«^'J-^1 

1 b®dtY7J*\ b<?>VmBZMmt&Z\bX'->yy°<& 
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[ 0 1 8 3 ] *&W<?>W&BfSVimZ. ftlzss-y h- 

zm^&zt X'ft&^mtfi&f&x'Z , Ltztf-ox, ;n- 

[0184] S fefc*fl«<0*M»l:tflW:-C. *ffciPltf> 

[0 18 5] «fc0gi*»4ofe7/^9-M«*»*fc 
i6W±. WiL<t±, v-tfy^ffl. yrvffl. -fxo- 

[0186] ffittBfiSfrJgft Lfc#6*»3l!<omiWI&S 
[0 187] HHCfcWt, Nc?-5 2 1 CO* 

WM®.im# (SBfcK^A) 1 <05SMfcSM£-tf\ Aft 
K5Al*ftt4. ISX'J-y2 2Wl H^StT. 

ate J; "5 !f-3t2 4 fcHMfr*-* £ t,z£ 0 . 
>U$r»*?S5f«£JBjaW-.& . «3t F 9 A 1 JitcJgfiS;;* Jut 
IMEHfflUi, v^^-y ho-7l 2£f*|£L-C;fcrK 0 

+«)ht- 1 9a£J:oT. SHRSfti. 
[0 188] 3HRgS4tl. NHtl 7(cJ: OKttBWSR 

-13,1 4#iftg3:fvC^£. «fP£R 2 <0±:firfc: 
(i. ffl&fflh^- 1 8£JR^Lfch-*— J&jK£R 3 tfR 

a§*u mmmR 3 <7>Tmmn%sn2ofimit>tix 

[0189] HmffliKMX? Ui-1 3 iiEME-f 4 c: t 
S 1 7 teJ±H£>#ffirWfc AfftltcB^ L$rV^HP**i&tt4> 

izmmztitimmmiz. ^-um^mmi 7<mut: 
m->xtmmR t izm*)&£ti. smmbbju^ua- 

I4(cg»t«$<x*. x.-iAcomttfali.X'? 
U A -13kiTC. f»F£R 2 l*i*>3MaiL 

Sfufcf*-*— rl^-LSr**^ x?y a-1 3k 



n^m^xmmmR^zmo^ts. 

[0190] SofeK^A i ±.< l zmf&.ztitzffi , mmm 

o-? 1 2<OBfc7JtcJ: 9*K*±lf hit. »'J-/1 

i ^BStcfflissii* . smuy-yi i±icffl#$*i 

fcKflHWtt . SMU 'J-yil OEMEfc k t =5rv 
fc*IW*iifcll, IfX'J-yi 1 fcJ89fcF5A 1 k*< 

Wl*lLfc3l«««tCS6. hD-7l 2*>3Hft 

ft* v ^ 4 h -t— 1$ J: t>Wx y -y i i n&ffilztf 

[0191] 3S«H««rjl3flL^3S«SiJli, JSflUU- 
7"l l«)[iH6fc:kfc«rv^StKRjt4rtfc:RS*i, ?SliS 

, , s 2 ffl<oK§mmz£ K>mmx y 1 1 «>4>m»r 
mmmRiis*TftmmRzf*iiz$$TLx®wi* 

[0192] ±M.crmmz i. <oijLmm4 ^mmm 1 

^R 2 lzm% L , SfSS'J 1 9 C0T/C 3W5f^aK:«fc*t 

s. *<mn*to*mmi 9<oT/cjt<otwaitctt, 

*LTV»-S.. 

[0193] y -7- 1 1 coT^tcKS^ix. mm 
±.<7ysmm 1 9 commzmm-t &MM7 v 

mtmx'ftmtitL&im&y'i'-Fi sx-hz. *<m 

«k3R«XU-n l®kOSESi«i3 0 0~l 0 00^ 

nu *^L<Ji4 00 — 90 O^mtM. ZemGff 

3 0 0 m «k 0 /Js$ Uk . 6814* * y T*>' £ coiatcs* 
•3COlc£>S^rJif*S l J$r^Ltc< < N JS^co^^A^co 

9 ) *B&jt-*-4fcrt>fc:ii£tf>Hatt«4 0 0// mJ2Uu&«» 

^M^$ai»5i«sijfi^tijDLm^c 7 )^^J«)¥f 7 )Ssij 
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[0194] ;^)»+ u T®.=?mn. mmxv-y 
1 1 tfxsmmzmmgmztix i>msz.Ji, MMzm^ 
< imti t six i cDwmxfo^tommji t <r> 

[0195] &oTG&fliN fc NeoiBISteSfclKli*^ U 

^i6^«to. Jg^'j-^i i^mmzi^xmmm 
m^muffimztiMmizmzixz, . 

[0196] iftiaSft 

x<&wmt (mm) 251^, mwtx6iud#s2 

6fc£ 9«¥><4 rxEPJn$ixTV%SK^©r*>S« 
fci^K5Al±fc«o*:lK^8}h-7— MTgfc 

[ 0 1 9 7 ] H3(i, *wmm&mmsm*yiviiv 
-wm&fSMmizmm Ltimmmz^-t* 

[0198] 7;i/^7-i«^l*ftWi, 1 B 

b P a . -x h P b . 313 

B&»j£ 7hPc at^B 4 B«#jfcx- -y h P d *>>' 

[0199] mtt»j^i«(=0fss*ts#iiflogi«j.- 

•y hOfiMMCowCJP 1 y h P a fcfltc 

[ 0 2 0 0 ] ft 1 <r>mi».BtftJ-- -/hP a«. ff«#m 

mm«tff3S§**H5A6 1 a£*fi»U £0MB3K 
«cH9i»6 1 ati^Wa^r|6j^Hl^|ft§iX|). 62a 
«±^«¥St LTO-<y3«§T£> 0. Itfll 6mm« 

x o-7vmmt,zB&ztit:®5&7 is-bmx h 5 a 6 

1 a<0^ffitdgJ*-f&±dfcEES;h.T^4. 67a 
(±» 6 2aCJ: 9 3 flTV* 

•*-#T*9. EI*S*iT^$r^»#SSW=J: 9JRWS 
ftS. 6 3a«i. !S3t*H5A6 1 aJifcffll^ftT^ 
4 »«Sf«Sr3ES« LT # 5 - h i— Bfil £flM"f S 

commit Lxcommmmx-hK)*?- v-r-zun 

LTV*4. 6 4a{iJ8ftflsK52>.6 1 a«XOT(c9jft3 
9 - h 7— B« b «W(E9«ffl»«c 6 8 fc 
J:^-<:ttM£ixT#£&^» (ie&tt) commizW^t 

re^y U TX £ Epfln U*4 t> «0"C* 4 . 



[ 0 2 0 1 ] J* 1 ^B<£Jgj£i- 7hPali, — 
§§6 2 afcJ:-?T!gdfc#:h'5A6 1 a fc— 
UfcflL &ft£iB6 7 afci 9JS3efMcfmm»0Jft 

F 6 4 a *» &<6^/ UTX& 6PJp-r S £ fc fc <k o TIE? 

[0202] mmizx y) hi—mmzti. T/cjta* 
Lxwrn^mmm^^it^m^tt hi—mmm%\* 

V*T- 8 5 X-Wm L . ffiKS h t— SfcjE tTtt& 
Jflhi— 6 5S*Wfr*4. =fir*s, hi— «BH«9Hr^ 
-8 5{±0^ft=5rV^3^f;^|*lg5fcWLTV%S. 
[0203] *9flUgj£§ISti:. ^ 1 Wliflfci.- -y 

h p a t ra«^)flijRT. mimmizmiztiz,*?- h 

Bffi^lKi- -y h P c , 314 <Ol®Ma^ -y b P d <n 

(f, Sl«?)I«ar.7hPaWxn-ht-, m 
2«if Ma-y h P b(;?-fe>^ ht-, H30M 

t£jgj£jL^ . y h p c fc *st v v -7— . mfw.4<rmm& 

-y hO|g^|»T#^9- hi— <?3te^W±^ 
3 vfr-S-ib-fro-?. |S)-fe¥«±fc-Iil^te¥«o#» 

S*U MM^hO*n§j(gjI^SfcJ;oT5t«t§7 0fc 
jM^^x. ^ /i'— 0OS*fc XiX m%<0 -Wi$k 

[0204] 5g*fs7 0(i. — *t^)lMI4 0 mmc7)$£# 
D-57 1 hli:@3 0mmC0jD|±a-7 7 2£WU g 
SD-7 7 Hi, F*Ig|5fcSD^#g7 5RX/1 6ttLX 
^„ 

[0205] ss^±fc!(S¥sn^*s*<o^5- h-r 

-Mm*. <I<^/g*S§7 0»£fD-7 7 1 fcjDEu- 
572t OflE»a5S:a*r4 £ k fc £ *) » 
#fflfci 0!&^1*-Lfc?g*£*tl>. 
[0206] ISl3fcJ3^T. ls?«IJIft6 8li. I*S 
<7></Uh#aBtt-e#>Ds £«0^b*gP«<i. 8 0(7)1 
S)0-7fcJ;oT^EPe^-r6lfc^t&-r4t>OT$>4 <> 7 

9 (i . fe^^u h 9 v -->ymm.xh o . 8 1 

[0207] M&^ykh LTti. sK^Wii^oSffiWI 
c0*n^«¥«ffl^f*«OSHfflyfca«LT3g^N*>f rxS: 
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[ o 2 o 8 ] $ biz, iMiomm^mzK tx-m 
mzm ^btix^h wmmftttwmmmizftimx'm, 

[0210] <$«c. m4&&mL%ff$>*m&me>w 
[ o 2 1 1 1 a 4 a. *^Bj^Bfg^^ffi^KSfi^"fg 

[0212] £*>B«#iSiS«U:. 7;l^5-«f«fc: 

i^/l^/ 5 U ^ l» 3 6 & . 
[0 2 13] H«U-*m:*Nvt, JSCM3 0«:Mn^ 

3 1 ±t:a*. yr 3 2 k <t on^^-r 

ftifcfcriO, J^SS30*^ORW^«$rPyX3 3lz 

£*)y)M?7~kyy-3 4i,zmytl>. *7-Mlli 
[0214] wmro yfmz&^x. tmmmm&fc 

iFSSftft^* 3 . ^-f 1 2 . fe^M^ & 4 mvm 
fi#§4Y, 4C, 4M, 4K, V 5J»±X&Wji&&l 
3. 16^31115 A*J±^'J-n^»6**K»S*lT 

[0215] P-lf SS«r^ 3 Icfc^T , >J -?m> 

bcommm^t. u—fm^m (m^t-r) izx-4*- 
¥A**ym%;<7)*m^z&WiZtL. $mztirzv-<f 

lti)WJdry$.7-3a.X'%.M%tL. l^>"X3biiJ;T/ 
[ 0 2 1 6 ] 7'J g*b'7A 1 

*^SWrftncn«E$-fr. 19^7 yy\ ltntLitfii 
[02173 w€<^a«Mi*iMP$*rflBat 

A1±<^B«*3H«L. «atK5Al±fc:«Jli«r«flc4: 

SrAM-f-?.., a«»4Y. 4C. 4M. 4KI1 
tUD(I<l>#A2 4 Y. 24C, 24M S 2 4K(7DW^ 



[0218] f^i5AU, 5 . te^B 

<fctf£*tfc*tl*r$-4iR*cr--5 5g, ^L-Cl*lffl!l^«§s 

mnmzmm £ifljM-4iE«»ffl«r*Ta 

[0219] tei*»(±, fBil»^-b •/ h 7 a . 7b£tz 

i&7 cfrtzmmtffi&mzm^xmzv?j*5i,zmmz 

J; 0 , i2»»±JcSee H 5 a 1 ±0 h 3 *i 

[0220] uz<mim$an* . -fin- ( y) . 

•V-fe'y^ <MK y7> (C) taXV79v9 ( K ) 

[022 1 ] Jt®«0H^B!<.<^*S-^(i:. -<7) J: 3 tc LT 
4fec0h^— *&K^Sfifci2««3&*. ^11^8 a, ^> 
«ff±tf 3 n 8 b is X TfftM&m& 5 hcoftftlzX <0 , 

^^iD#ft€*gfi9{±, i*i»fc:Jifl!fe*«**t-4a«fcffi 
*n- y 9 a fc JnJEo - =y 9 b X i Xffi&L $ ixT V > 
JPl^gP«i:LTOC:cojD^*o-79atJnEa 

-59b comtmzaimttfim't&z lizxk, timt 
h. z<7)femj:mtzxK>hi—c7)m.&. 

J: VtmW^CDmfetffthtlX . 7)V*y - 

i--*7v--yy&6x-mffiLxmi:Ztite®. m 
[0222] xmxommMtfOimiz&^xii. mm 
3?{*zjt-Lximmzm&-t&zb twca*. 

[0223] -r^t). ^^)H«»«*«{i, ff«^M 

mftmzm&ztitzmimmzmm-t&zt izx ->xm 
^mzm^h-tzhi—m^Mmmzmw-t^xm^ 

•fh t COT'S) 

[ o 2 2 4 ] a 5 £ mm L%wb . «t»iate^**fflv^ 

[0 2 2 5 ] i5CSfgI^f AfctStvt. S/T>- 
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«S5 4-3, y5^I«5 4-4C. *tl*tli/ 
T>b1— £1i-t&>-T>mmM. hi— 

mmmm/y? ••/ ? bi~- ^w-t-g-y^ v ?mmmm 
a$ ft t ^ £ . 1^ — r-ftcom # jtw^fia 5 3 t j; 

tiEStt^ y try rmmttcoiiaZ mmttlz X o x . 

®3fctt5 1 «ij£«tt»fc5 1 bat/"^«ttS*5 1 b_t 
izm^titzT^iuyrx-tv-y. ffi-fbfrh'S'^ ffig 

mmmmmm 5 1 a zftimft h 5 a t l < 

^Ep^-[6](cHl!|g-ri.. !SS£fr5 1 k LXli, T^lVyr 

xisv ay^ftmxit^m^mftm^-t^mftmm 
C0226] ^mmb Lxn, mftm&mM&>m 

t-t&MmftmmmxmxfoixhBk^. mm^mi^± 
izmM%*km. K^x-mffimmmcr>imx-mmztix\,^ 

[0227] ^mmftm^mmm^^ u y 
mm. ^vx.xr-jumm. r?v;i>?mmtf7>j--y 

[0228] ^mxmxii. rm^nsszm^&mit 
*5 1 timmMfjynttt. n-7«*p^Mi 

yltt^!tft(:i5 lzm-?ti\<mm5&cr>i>(r>iim± 

[0229] -tt&mUttt 5 2Ji. 
4"l><0;&£5 2bt ^co?hia5-^J3S;L/t^«tt5¥ttJi 5 
2 ak k-fS*>«-C£>S. ftn-5 5 2 

i commzft i^mehe-*-* „ 

[0230] 1tmn-7£ffl^7tB%7)i? it U^To-te.x 
^frt LTt±. n-7<DStgJE#5~5 0 Og/cm 

3<bK*E=0. 5-5kV PP , M«=50 
Hz— 5kHz, W.%SM]£=±0. 2~±5kVC*> 
S. 

[0231] zmmmtmn&ttb lxh, ^%yv 

%><, ztih mm^m&mi . &mm&^<miz% ~> tz 
o , *yy<D%£.tfigM-?& t^tzwmrffoz,. 
[0232] w&^mumt Lxnftnv-yRv&m 



mm<,zM.mimm£WLiirxi>&^ mmimmttx 
i-^vy&mm. pvdf (^y^y-fLt'^yf 

y) . PVDC (^iJlftt'-'Jfy) . 7-y*T^'J 

[0233] SBtfkJhO h-J—tRtt, («itf , ± 
0. l~±5kV) **9UD$<XTV^+ISHS¥f*:5 5fc 

5 5 b k . -e^hif Ht»«L7t4^K<?5Wtt«Wi 5 5 

[0234] (M&£fc>5*ttttl 5 5 ate. is V a-yzf 
EPDM (^uyya^uy ; J^ycr>37t^SL^) 

xx. mit^jmnimzmnfttts-ttzm&ftmLxm 
m&smk om&tn.m) *i o^-i o»q • cmwt 

[0235] «fr IBWE¥«c5 5«. flBfc«s5 1 tC^LTM 
fftcW^ftS^T!S3e«:5 1 WTB^ffifttS-^TiBtg 

[0236] 5 1 C0B^Jg«JU#§iX^m 1 fecO 

h-^-Hft**. ®7t*5 1 i:4>rate^*5 5t)WSt4(E 

^- -y rgBSriiig-rs jMi"r«f laig^f* 5 5 (c*hr a en 

inte^NM TXXHS9- >v7mz&$LZ1xtzmftlz£ -> 
X . +HW6¥* 5 5 o«it« LTJiHi^fc^iaSS^^^ 

[0237] *IBWE9fls5 5K(S^S<t**»->fcJS3te«c 

5 i±^iK^»h^-{i. wmm?v--y?mt5 
8iz£*>x ? v--ymtLWtfcm? o--y?m& 

5 9KEIJRS<tft. 

[0238] 4>HIk^5 5t=*f 

X'h 0 , 4>l3HE9fr 5 5 i:PI t^SJST'^En^^lt^-rSl 

tctnte-r-i. . 5 7{iii:«4>rate¥# 5 5 turn 
f?» 5 5k 57t <oiaK«a«-4 ct 3 IC1H« 

[0239] fe^o— JCOig,^ <frij0X&& 51 Kb* 

o^m^mwL Ltzmw.im&m 5 7 a t zm^mfct-t 
h\><r>xhh. 

[0240] *fs<m-#%xm^v-7b LXii. hr 

*SSt<12r J: < BUT*"* i tT-«¥o-7^0EP 
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[0241] >f raK¥^l>'lE^a-7<7)^«, J I 

s k — 6 3 o i t,zmm ti& „ *muzm v * h 
ti&^wm^mi. i o~4 ojgc7)^H^jR-r^,5¥ttJi 

[0242] |£f^K5 7 {i+ISBE^tt 5 5 fc^ilJgsS 
?*5 5t IE^f& 5 7 fc OiatcHBiiS *i 4 k RIB» (C , 

5 7 £ h <*— s mmmffi t mmtw u 
rxzmwju t*#k*> h ercon-r s <r t e i x 

[0243] W$-M5 6 te*c¥3*t&a»ofc4>im¥tt 

oc «t ->x? fztitpwm&ikm? v——y? 

33S6 2lZ®UZtl&. 1E^5 6 tclR^Sfufc ?••-*-- 

[0244] |g^n-5-?)ttff LT(2. ^«a-9- 

XMtttli, D-5-O^JE^'2. 9 4~4 9 0 
N/m(3-500g/cra) ( «fc L <ti 1 9 . 

6~2 9 4N/m) T\ HSmJE=±0. 2-±10k 

[0245] t L'C<0lftE* t 2 . 9 4 N/m* 

[0246] mum^v-y- 5 7 <7)*Smtt$¥ttJI 5 
Tbll^U^^yiA, EPDM (Xf l/V/otl/ 

«l«rK-&^HftU'C«S«ftfiiffl (fWWSfitffi) 5:10 6 - 
10'OQ- cmWiHSSMcWSELfc. VU-yH*4V^i 

[0247] m8zm^x*%fflizm^t>tL&m&ffl$ 

# (JSatttK^A 19 0) cr>0& L^MM&mZaTlZ 

[0 248] mmvtmki 9 lttxit. nwRs^uy 
/i/*-^A^f vi^^iD^M- t;u$-^a^ 



[0249] ,I*i4>aHH4»|c 1 9 1 ±lC(i . JSatJl 1 

9 2<o«*tt(S]±. ansa**. »*±fc 

m 1 9 20«mWfiS®^^4«a ; 5ri:S:BWt LTT 

[ 0 2 5 0 ] Tfl&JBIi. sK'J tirt'T/ua— tf'J 
-N-h*^/W S^V-;K jKyxf-uyahfri'K, x 

x s x^-u-y-r^yyUga^y ^yb'-;i/rf 
r;us-^A(c±->r»«s*ts. -e^MJfiiaso. 

1~1 Ojunu **L<«0. 1— 3jumSO*«fiU. 
[025 1 ] «*MS£Ji(i, TV&mm. yfni/T- 

T^;l-7 r^y'J3 yco*D# ^*55«^m?tl%4.*S!l«Sr 
[0252] l/Cii. /S^H=5: 

vx-huymm. r?V)i>®m. xffVAxm* 
s-fuwm. s/yn^m, x^^utBg, 

[02533 m$fit£.m*i,z<£Gi$ti&mm®mcomi 
8omm%aT. »^ t<{io-4 0fia%*^v>„ « 

5 ^ m J31T, WtCti 0 . 0 5 ~ 2 /x m 
[0254] «??f^iM«{i. m-^<D#£T-em?f3£4i» 

m&mmm&mmmtmzmmwzmmL. mx-tzz 
tizx^xm^ti. z<7)mmt,z-Mmziz5^4 0u 
mx'b&ztw&w mffimmvamtLxa. ±m&t: 

immizt'yx—uy, 7yh7tx vuyxayx. 
-ryvvyaymmi^h^^mmmt^ \Ayv- 

[025 5] i<lfe*ffifllBI^*^$**«?llilBa 

x^ypfflli, 'J X ^ ^ 'J /Pgxxfik dfjxfi/y 
tttii, r ? u ;nsii, r s b'«iMstx^ y - n - f 

[0256] #ffciPlfcfcVvCffl^£>;ft*SBKf«±, 
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1193 . zcomm&Tja 1 9 3<oti«fii;ffi 

14. +4MrtWtt*«»feii. *fc s littSEft&jB£ Lie 
<<T 6fctf>fc:. Ixl0 8 fl-cm-ixi0 15 £i- 
cm. ffiL<(±lX10«fi - cm~lX10"Q' 

ft&L<lil X 1 O'OQ • cm~l X 1 O 15 ^ • cm. 
$<o(;:$F£ L<141 x 10 1( Q' cm-lxiO»Q- 

c mtti z t tfisk< . HcawBsaft*if * 

fc. *t)#*L<(41 X 1 0»»O ■ cm~l X 1 0 13 Q 
■ cmX'b&Zbtf&i, lxlO'Q - cmifeitli 

m.tl*£.t%<%:&ZttffoK). lxl0 15 £i-cm£ 

[0257] i<^i o%mnmt:!&%famBtemv&z 
zmi&miL. mztmft^zznmMzmymim 

b iMnmft&mimb zm*-'&*>itxm^z> z t x\ 
mzmnt&n&mzb/ib' 9 o%pxkizmiz-tt&z 

[0259]H-i(l «=€^«fclfi*tfflT' 10 0-20 
0 0 VcoHsSWGESr 1 0 0 0 mm/^UTiOrn-feXX 

^K^f*=^^««{4^EpjD«Ei08 0%liLh. Kfc 

tmzmm Lamwe.* ->xnt>tL&®im<o&mm<& 
mmj£&7 oov<r>m.ffig&.X'btii£. m3o% 
tir*v^2 o o vsatc*ofc. 

[0260] -rcO'TOiX* 1 9 3(4. ife«3g#J&?>ig 

izft&zitfzmmimsLTmmtti&miz *-?xmfRz 

^a^ftSaSSSr&I&fcT&I-f •& £ i: £<fc ~>X& 

t<o, tt\±*m&x'mm>&<nh&®mmb 

[0261] mmmm^wessi^m^. mmtum^ 
<7)Wtiamii.mffi&:*Mmt&m®mz*tLx 2~ 1 901 

[0262] ^E«tt«S^8aD**<2««%*g}^ 

tlx L&^wffi&Amfiwi*)me>ti%<%K) . mxfo 



[0263] €^&A)i 1 9 3<7)mM&Ammmmmm 

wit. x^^ffijji. y*s-/\s®m. b&wtztit, 
eowtunwmwmkh 4 v m 2 

mmm^ftmLx . wtit&mizmjLLim. m> 
mzxixmitzithzbtiw* l\>\ 

[0264] m%M 1 9 2**7*^/1' 7 D 3 yf* 

i»^(4. mmmxm 1 9 3<4s i cc&iztimt 

[0265] mM&xm 1 9 3<Dmm&.xmmmm®m 
wz^ztizmmmm=?<ombLxi&. ^m^m 
mtmmfhtih. *?4L<i4. mm.®. mc&? 
y. BHtxx. mtry^y. MMyWJ*. mt 

m&?m^xi> 2mxtzm&Lxm^xi>&\,\ 

[0266] -jRWt«JKfaAJH 1 9 Stefi^f £#tfc$ 

mftcommx k> i*^<m&<ttw^^zbw>j&mx' 

ttftfWftSk LT(40 . 5 At mVXTX'h hZb «^ 

[0267] xmiizti^xii. wmmxm 1 9 3*«# 
tt®.T*^-thzbtm& *<mmt. ^mm 
izm^bftn&wvmmtim&zti&tetbizmn- ? 
y-tftfckt, wmm.w$\±3-&tz#>x'$>h. mzmm 
n?b Lxv&frmw&jicoi&^y vmmttii. 3- 

4U\ Stc#4L<(407-yfl:x^u>^jig (PTF 

e> #m^t>tii>. zcow&. mmLfeommmit. m 

*«Hgfc*fLT2~5 0S*%, Sf4L<(45~40fi 
2«fi%*)HTt4. jftm^ft&H-^T- 

[0268] *W!HK:*J»t4«WaAJI 1 9 3<7)J8U* 
{4. »4L<(40. 1-1 0//m. ftlzUft L<{41~ 
7 txraX'hhZbifi^. 

[0269] WtifiO . 1 jjl m^mX'bh b . «/h$r« 

[02703 *muz&^x. nmm<mnmzm^t> 
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7"Dt"i/yfti-^ft, xb^/M-axf-uv-xf-u- 
St^b^/l^nxf-l^-^-??^ 
7t o 7° o b° U y - J v ;M~ d T)V^)V b'x/Ux— ■f/l' 

fta^«c*» Jbatf 1 «& fc« 2 W2Lh*» s>»j£ §*i 

•t<0**fflV^ifcA«prffiT*4. 0. 377-5 0 077 

jff*KliO. 0 1 — 1 Ojum, «kO#*L<»i 

0. 0 5-2. Oz/mTftSitJ^AV^ 
[027 1] Hirie^^ >yM?4*ttmMfe¥. 

IB. ^'Ja^WI, x^df^fii, jLUrWJH, 7'J 
/Hfflt, m» K«IBs jK'JT5 F-4 5 b\ *>ro 

[0272] »S«fl^*<Z«WttSfif«c«i. 

TVPSx^A. Mi. IS. --y^ 

;k xx. ryf^y, -f v-i^Ac^ra^&JK^iNfe. 

ttfc. 'OUbJEm. i'-MfcOfcWi:****. huI2«* 
[ 0 2 7 3 ] 3 £>(c. jMfflttfeOTffi&R'Cfc** 

£ cDHffiBttnmimftftnffiz ( d, > t^ms 

*fc«lffg (d 2 ) fccOJt (dl/d,) tf. #?4L<ti 

1. 0 — 3. 0. iOffiKiil. 0 — 2. 2, 
tc»iL<«il. 0-2. OX'fohZ.tbK mmMfa 

w r x ic j: & wM^mxmm^ t ^ < . t ?m?g«<osL 

[0274] *«-jS#3!tt*8ci: LTii. ftflttt hi- 

v >?mw- h £ t fmmt'h & . 

[0275] JJ!«3£S9 014. SattXli^N8tt<0b^- 

zirt&-&immi9 8ZfBL®-?&mm®&9 1 , % 

«§S9 1 icJ|^§;hX^S-j£^flWJ9 8£fflf* 
U ^ffl^«^-rS^* , JCOii«ffJS^9 2. 3£« 

5. ^tf»!Hi^±<^«^JiJ¥*«IWr&fcA<0K« 



sviv mmutft Lx<m&y\s- b 9 6 . m&®&9 
i ftcoza&M 9 8 satfp-rsfeyx^wpam 9 1 l 

[0276] £fl9R|fflf*flU:9 2 LTI4. o— 

[0277] £OS3M4n-7-9 2(4. ftHMMtttfc L 
T<7)@^K5A9 9c7)^ffi(3E«LT. 5P14a-^- 

[0278] *JMHt=4lV^T, 3a«a(K«r*Jill«WK: 

Sr^VLT, j83l£*fc3S«l»!^*i:<OlBte«<**fc:J: 

-5-*iBiai"C«»«:*r4«e«tt*»»4. £<^)7cft. 

T* 5 . £ t> lz\± . ^«ttn- 5 -±t«3Kflc^BB 
«W-*«<OiBtt6l8tt««fc:J: Of&SL^mttlSlflBx 

[0279] d«-j«#jf^fiWJ£!B#^5Wttn-5 
-«±. j»*«cH5Ai:RI^rmt=llHKL'CtAv^U, it* 

v*£fc«<#£Lv*. i o o%aTX'$,&k7-iy<7)mty 
mm\ ^ k'commahmzisimz & \ . jaajt* 5 

!5F0rB«*«»«9*t4 . $ £>tc«Fifc L< (4JH^Jt(i 1 0 0 
[0280] ig«ffj«raS"Jgg« 9 6«. S«Mffl^f*= 

[0 28 1] SMt^U- h\ 3¥tta-5-i: LT{4. v- 
«s ; #'UX^L->'7 : -lx7i5'l/-bO*n^-&^IM5ltt 

[0282] JJttri/- 5¥ttrU- K± 



t t 
t » 
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[0 2 83] tt&n-5-9 5{i--K'J^I^^y7^--A 

<io»i#fKS«j: | jjfioTi3"j. mmmftftizKLx . 

IRX(±aWri*Itc0-C=5:V^fflMj»SSrt-?rilIfeL, -j£ 

[0285] wz.ivm.ss* v^<mmmzr>\\x 
[0286] imMis^yvy-Tmfg&jat tx&. # 

[0 2 87] C\Z\T'\±. im&h1~-tt-f&-f2Zft& 

immmm*m^m&^mzm7izmMwm®m 

[0288] immwiioit. im&v^—^-tt 

i . mm®&i 7 1 wmztix^s-ftsimmam 

17 2. mmmmt±iz-fmmmmiim 
z®te~tztzi>be>imv3-7- 17 3. mmnmtei. 

TOSHtTV- K 1 74 s 1 7 1 PMO-JR^* 

?ft»£g«*ij 1 7 6 fcJfffTSfctfH^afraW* 1 7 5 £ 

[0289] 169 o . mmm 

4 0 =5: . 17 2 limum&Kk. LXcomm* V 
[0 2 9 0 3 SMUU— T;U5-^^, XfVU 

[0291] -fRftmm&mm 1 7 6 i 

7 Hcfifj^ft.-Cfc^ «teo-5-l 73l<z£-oXm 
mm&W 1 7 2±Mft&Sft&. 7 3 

ssfl«ijffl»*K:» lt . wx«a»5rmfc: o x%\ wnm 
i> -> x mtK l , 3Mww*>ttte £ 1 t tc. awwwffl** 
*i7 2±commmcr>mmm (.nmtmmi) comim 



mttmmmmmmmimmjmffitt lx<vw& 

fU-Vl 7 4tC±oT%-Jao»JltC^|jSnS. 
[0292] 3ii1±M^7V-Fi:3S^iffl^*fccOStg 
£E7J<4, 3K*^U-r««Srifli^)«Efc LT 0 . 3-2 
5kg/m, jfif^KliO. 5-12kg/m4W 
*4. 3*Eaa*0. 3kg/mJ;i3/h§V^ -fig 

f&ttmmma&mizjzz o . 

mmmw^it-thtzih. -mtmmsmm\<m. 

V\, fflfc. 3»JEE*£0. 3~2 5kg/m£Silrt-S 
£ t T\ *3KBtf> F ^— Srfflv^-jS^^BHBSflBW 

[0293] &ti»J/gJ»giMtt&tt. F . 91 

[0 2 94]*»:fc^-C, yij3-yiA, >7l^ 
jtfUTS F\ iKU-f Hn^ ^7S>-, ^ 

^]sy&mmcommmmmmzmtxh^\ mm®. 

mmimMzmmizmmz-ez z tt^x^xnt u\ 
[0295] z <&mii-f&ttmm-m£iz& \, ^x . yu 
- vizx v)w&x u -zr±Az~fottmm i &smm*m 
m^-h-tz&iz&^xit. +tt%mimm*'iWzsb 

mm* v-7tmmkmtt<mtt3$m0 4 o 
< l , £ nmrnz^mmt^it epjd-t s £ t u v >. 
bp^h 7 fc^-r^'-f rx« 177^40, mm* v - 

/172i m&&nft 16 9 fc <0BKSS»««XJ4as» 

tc4 o . L> -ytfr^mmmtt^n-immt 
wmmi<^m^mzL, mz&wmi&znzz 

[0296] 

tmrnzt-ixxmizzMzmMizmw-tz. 



t > • • 



(6 0) 100-352845 (P2000-3 5JL8 



[0297] ( hi—commm 1 ) Xfl/y»i<* 1 0 
0®£#tLt\ 7 7 ( 1 ) [DBPlRii* 

4 2m i/i oo g, itmmme. 5mv g , 

: FS3 1m J u,»MO. 5%, pHffi9]£l6®. 

ry*«MK^«j ( i ) £i®. y-^-x-vj-zf^ 

U 2 mm^)y^3-rt"-X^IUt 2 0 0 r p mC 

■ XXf^7'^X ( 1 ) 

1X(CM^mm2, 2' -7/h*X(2, 
vsVnxHJ/U) 5®£J8»U 

[0300]fLt, f&iE**J8E#+£ pH6. 8 
»U ±ES^#*ttfflJ8li»*tltAU 6 O'C, N 2 

S) tTlOOOOrpmtl OflmfFU *£tt* 

»JpH6. 8 totKtt L, V/uMtmxitm L-r> 
6 0°Cfc#*SU 5B*ISIRJKS-£fc. ** 
«IB^'J&8fe!lDL80"Ctc#SL5B#raK«§^„ S 

[030 1] ft^^Hfe h ©79 8 . 5«iS»C 
*fL7\ BETft(Cj:SJ**Blt**l 0 OmVgtft 
aiSfekttBHfcf-^O. 5SS®. BET^fcJ:SJta 
B«tfM0m2/gT-&!>iii7M4i' , J#0. 5«*®£ 
A.yxx^5df-(f-T'^aSt?tf*. — J— 
T«£I$*U 77 7^ht-No. 1 
m. 6um^ 4//mJaT8«%, 12. 7/imliLh 
0. 3tm%) £f*fc. a= 1 1 , b=19T*ofc. 

[03 02]^, a^tt^i^a^^opiii^^miiD 

■t4«S*lsif yx^x/I^Wlii: l/tli 7"c?^df Wfcb'X 
7x.S->\stTl'7?!l'M$:ffi'&U%t>tltl. Mw=l 
1000, Mw/Mn = 2. 1, iffllOmgKOH/ 

[0 3 0 3] (h-^- «O«Jt0|2) SBtWliOtUV 
^PTS^-iOlHWKRS: 1 5000rpmm;t 

zm^xizmmizLx. /7 7?ht-No. 2 (s* 

7%feS2. 8x<m. 4/imJ3lT9 3ffl»%. 12.7 
^mBl±0#S%) 2:f#Jt. a=18, b = 12T*o 



«l*WKLfc (A/B=16) . 
[0298] -2r\ >f *>3aft*7 1 OfflHC, 0 . 1 M 
— N a 3 P0 4 7kMm4 5 0 ®£&A U 60 °CI,zM& L 

12, OOOrpmtCTJtffLTt. -lillCl. OMCa 
C 1 2 7j<^M6 8®£®*£8sjDU 0 Vl&iDV^K 

[0299] fc|C, 

117® 

6635 
34® 
20® 
1 0® 
0. 4® 

fc. 

[0304] (h*- C0|git^j3) Igjt^Jl iOfc'jS' 
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